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Earlier theoretical and experimental studies on nonlinear reflection and refraction at surfaces illustrate the role of surfaces and interfaces can play in nonlinear optical processes. Subsequent development showed the possibility of observing nonlinear optics with surface optical (polariton) waves and using nonlinear optical techniques to probe surfaces and interfaces. Here, we give a brief review on the progress of surface nonlinear optics over the years.
Our discussion will focus more on the development of surface nonlinear optical spectroscopy, which has become one of the most powerful and viable tools for surface studies. It is based on the simple idea that surface and bulk of a material generally have different symmetries. It has many advantages over other techniques: it is highly surface-specific, has high spatial, temporal and spectral resolution, is capable of remote sensing and probing surfaces in hostile environment, and most importantly, can be applied to any interfaces assessable by light. Consequently, it has opened many new opportunities for investigation of surface and interface properties and processes in various disciplines. Applications of the technique to condensed matter physics, chemical physics, and bioscience will be illustrated by a few examples.
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